79 80 Cell culture. T24 cells were cultured in RPMI-1640 medium containing 10% fetal bovine serum 81 and 1% streptomycin, and grown at 37˚C and, 5% CO 2 . The cells were routinely subcultured 82 when they reached ~80% confluence. 83 84 Construction of the HuR overexpression vector. The total RNA of T24 cells was extracted 85 according to the TRIzol kit instructions, cDNA was obtained by RT-PCR, and PCR was 86 performed using this cDNA as a template: Premix Taq 12.5 μl, 1 μl of upstream and downstream 87 primers, 2 μl of template, and ddH2O added to a 25 μl of reaction system. The thermocycling 88 conditions were 94 ˚C for 5 min, 30 cycles of 94˚C for 30 sec, 61˚C for 30 sec and 72˚C for 2 89 min, and then a 72˚C extension for 10 min. After electrophoresis, the gel was recovered to obtain 90 the HuR gene fragment. The recovered HuR fragment and vector pIRES2-ZsGreen were 91 digested with the restriction endonucleases Xho I and EcoR I, and the digested product was 92 constructed with T4 DNA ligase to construct a HuR expression vector. The constructed HuR 93 overexpression vector was then identified by DNA sequencing. 95 Construction of the HuR knockdown vector. The gRNA of the HuR gene (sequence: 5'-96 AGAGCGATCAACACGCTGAA-3'; synthesized by Shanghai GenePharma Co., Ltd) was 97 designed using the CRISPR online design tool (http://crispr.mit.edu/). After annealing to a 98 double strand, the clone was ligated into the pB6gRNACas9EGFP vector digested with Bbs I. 99 After transformation into competent E. coli DH5α, the monoclonal extraction plasmid was 100 picked and sequenced to verify that the correctly cloned plasmid was obtained. 101 102 Quantitative (q)-PCR to detect the mRNA expression of HuR, cyclinD1 and Bcl-2. After 48 hours 103 of transfection, the control group, HuR overexpression groups and HuR knockdown group were 104 collected, and the total RNA was extracted according to the TRIzol kit instructions. The cDNA 105 was obtained by RT-PCR, and the cDNA was used as a template for qPCR. GAPDH was 106 selected as the internal reference, and the relative expression of HuR, cyclinD1 and Bcl-2 mRNA 107 was determined by the 2 -∆∆Cq relative quantitative method. The primer sequences are as presented 108 in Table 1 . 109 110 Western blot of analysis of HuR, cyclinD1 and Bcl-2. The cells of control group, HuR 111 overexpression group and HuR knockdown groups were collected after 48 h. The cell lysate was 112 lysed at 4 ˚C, centrifuged at 12,000 r/min for 30 min, and the supernatant was aspirated to obtain 113 total protein. According to the quantitative results of the BCA assay, 10% SDS-PAGE was 114 conducted for 2.5 h. After proteins were transferred to the membrane, the negative control 115 membrane was washed in TBS. Membranes were then blocked with 5% skim milk for 1 h at 116 room temperature. Antibodies against HuR, cyclinD1 and Bcl-2 were incubated at 4˚C overnight 117 and then membranes were washed for 10 min repeatedly for 3 times in TBST. Secondary 118 antibodies were incubated for 1 h at room temperature, and then washed with TBST for 10 min 3 119 times. Then the membrane was visualized via exposure development. Gray value analysis was 120 performed using BIO-RAD Image Lab software. 121 122 MTT assay for cell proliferation activity. The MTT assay was performed 48 h after cell 123 transfection. The control group, the HuR overexpression group, and the HuR knockdown groups 124 were seeded in a 96-well plate. A total of 10 μl of MTT was added to each well. After incubating 125 at 37˚C for 4 h, the medium was aspirated, and then 150 μl of DMSO was added and shaken for 126 10 min. The absorbance value of the optical density (OD) of each well at a wavelength of 568 156 analyzed, which indicated that the inserted sequence and site were correct, and the overexpression 157 of the target gene HuR and the knockdown vector plasmid were successfully constructed. 
231
In the present study, the expression of cyclinD1 was significantly increased in the HuR 232 overexpressing group and significantly decreased in the HuR knockdown group, suggesting that 233 the mechanism of HuR on biological behavior of T24 cells may be related to the expression of 234 cyclinD1 and cell cycle. The Bcl-2 gene is also a proto-oncogene that alters the permeability of 235 the mitochondrial outer membrane and inhibits the release of cytochrome C into the cytoplasm, 236 thereby preventing the activation of the caspase cascade and the inhibition of apoptosis. The 237 level of Bcl-2 protein expression regulates apoptosis. When Bcl-2 is highly expressed, it inhibits 238 the occurrence of apoptosis, whereas when Bcl-2 expression is low, apoptosis is promoted. The 239 present study revealed that when compared with the control group, the expression of Bcl-2 was 240 significantly increased in the HuR overexpression group, and the expression of Bcl-2 was 241 significantly decreased in the HuR knockdown group, suggesting that HuR inhibits the apoptosis 242 of human bladder cancer T24 cells, which is consistent with the conclusion that HuR inhibits 243 apoptosis. In conclusion, RNA-binding proteins HuR promotes proliferation and migration of bladder 247 cancer T24 cells and inhibits apoptosis, and the mechanism may be related to influencing cell (2) the original data were compared quantitatively in each group. 
